All relevant data and metadata files have been uploaded to Figshare Database (<http://dx.doi.org/10.6084/m9.figshare.1422178>).

Introduction {#sec005}
============

Between 1999 and 2013, the number of people dying from a drug overdose involving opioid analgesics in the United States more than quadrupled, from 4,030 to 16,235 \[[@pone.0130050.ref001]\]. More recently, an increase in heroin overdose deaths has been observed in several states, with some areas noting a marked transition from overdose deaths involving opioid analgesics to heroin overdoses \[[@pone.0130050.ref002]--[@pone.0130050.ref004]\]. Multiple strategies to address opioid overdose mortality have been proposed, including naloxone distribution programs \[[@pone.0130050.ref005]\].

Naloxone, an opioid antagonist, has long been used in medical settings and is highly effective in reversing the effects of an opioid overdose \[[@pone.0130050.ref006]\]. More recently, numerous programs across the United States have distributed naloxone, paired with education on how to identify, prevent, and treat overdoses, to the lay public (e.g., friends and family members of people who use opioids). Evaluations of these programs have consistently found that lay persons can accurately identify and respond to an opioid overdose with intranasal or intramuscular naloxone, preventing a fatal overdose \[[@pone.0130050.ref007]--[@pone.0130050.ref016]\]. According to a report by the Centers for Disease Control and Prevention, between 1996 and 2010 over 50,000 people in the United States were trained to use naloxone, resulting in over 10,000 reported overdose reversals \[[@pone.0130050.ref017]\]. On a community level, recent research has found strong associations between naloxone distribution programs and lower rates of opioid overdose fatalities \[[@pone.0130050.ref018]\]. In addition to naloxone distribution programs for friends and family members of people who use opioids, programs training first responders like police, firefighters, and emergency medical technicians who traditionally have not been trained to use naloxone, have also demonstrated positive results \[[@pone.0130050.ref019],[@pone.0130050.ref020]\].

Despite evidence of safety and efficacy, naloxone distribution programs, like other harm reduction interventions, face logistical and ideological challenges \[[@pone.0130050.ref021],[@pone.0130050.ref022]\]. First, individuals who witness an overdose may not call for medical attention or administer naloxone because of legal concerns \[[@pone.0130050.ref023]--[@pone.0130050.ref025]\]. Medical providers that prescribe naloxone may have similar concerns \[[@pone.0130050.ref025]--[@pone.0130050.ref027]\]. To address this issue, laws protecting individuals who call for medical attention for an overdose as well as laws protecting individuals who administer, and providers who prescribe, naloxone have been enacted in several states \[[@pone.0130050.ref026],[@pone.0130050.ref028],[@pone.0130050.ref029]\]. Second, some critics argue that giving naloxone to people who use opioids could potentially lead to increased use because people will rely on naloxone to rescue them from a life-threatening overdose \[[@pone.0130050.ref021]\]; however, this concern is not supported by previous research. In fact, some research suggests that opioid use may be reduced after participating in a naloxone distribution program as these programs provide education on how to prevent an overdose \[[@pone.0130050.ref008],[@pone.0130050.ref010],[@pone.0130050.ref012]\]. Third, some critics argue that preventing overdose mortality is futile because people who use opioids will continue using and overdose again. While opioid use disorder is a chronic medical illness with periods of remission and relapse, treatment does improve outcomes \[[@pone.0130050.ref030]--[@pone.0130050.ref033]\], and individuals who experience a fatal overdose have lost the opportunity to engage in it.

Although data on public opinion about naloxone distribution programs are lacking, there are many potential reasons why naloxone distribution may have a low rate of public support. Stigma and negative public opinion around drug use and people who use drugs are barriers to support of a wide range of public policies such as insurance parity, housing support, and job support \[[@pone.0130050.ref034]\]. More specific to naloxone distribution, lack of familiarity with naloxone, concerns about the unintended consequences of naloxone, and lack of compassion or sympathy for people who use drugs may lead to low public support. Previous research shows that public opinion is a substantial contributor to the enactment of public policy \[[@pone.0130050.ref035]\]. For example, stigma and negative public opinion toward people who use drugs are connected to the criminalization of drug use and enactment of punitive criminal justice-focused policies \[[@pone.0130050.ref036]\]. Improving public support for naloxone distribution may contribute to wider implementation.

If there is a general gap in knowledge about the effects of naloxone distribution, factual information about the safety and efficacy of naloxone and pre-emptive refutation of potential objections to naloxone distribution might improve public support \[[@pone.0130050.ref037]\]. In addition, as many Americans view drug use as a moral failing \[[@pone.0130050.ref036]\], overdose may be viewed as the predictable consequence of poor choices as opposed to the result of a medical condition warranting public health intervention; presenting narratives which evoke emotional responses such as sadness or sympathy may improve public support for naloxone distribution in this case \[[@pone.0130050.ref038],[@pone.0130050.ref039]\]. To examine the effects of different types of messages to improve public support for, and foster positive beliefs about, naloxone distribution in addition to other policies aimed at reducing opioid overdose mortality, we conducted a randomized survey experiment. We hypothesized that provision of factual information alone would increase support for naloxone distribution, but it would also increase negative beliefs about the unintended consequences of naloxone distribution. We also hypothesized that pre-emptive refutation of these concerns would prevent increases in negative beliefs. Finally, we hypothesized that a sympathetic narrative about naloxone's benefits would also bolster support, and the pairing of factual information with a sympathetic narrative would be most effective at increasing support for naloxone distribution policies.

Methods {#sec006}
=======

A randomized survey experiment was fielded September 18^th^ through October 13^th^, 2014, using the nationally-representative web-based GfK survey research panel (KnowledgePanel). The survey panel consists of about 55,000 adult members ages 18 and older who were recruited through address-based sampling using a frame of residential addresses that covers approximately 97% of US households \[[@pone.0130050.ref040]\]. Recruited households without Internet access were provided with laptop computers. Newly recruited panel members complete a demographic profile including information such as gender, age, race/ethnicity, income, education. Survey participation was rewarded with a variety of small incentives (small cash awards, gift prizes, sweepstakes opportunities), and on average, panel members participate in about two surveys per month. In the current study, invitations to participate did not include information about survey content. To account for nonresponse and error from panel recruitment methods or panel attrition, survey weights were calculated and provided by GfK along with survey responses. The GfK panel has been used extensively for survey research in diverse academic disciplines \[[@pone.0130050.ref041]--[@pone.0130050.ref045]\].

Message Content {#sec007}
---------------

We tested the effects of three different types of persuasive messages on public support for naloxone distribution programs, alone or in combination: (1) [factual information]{.ul} (text about opioid analgesic overdoses and evidence on the safety and efficacy of naloxone in preventing overdose death); (2) [pre-emptive refutation]{.ul} (text providing counterarguments to two common concerns around naloxone distribution, that having access to naloxone will lead to more overdoses because people will believe they can be "rescued" and that people who overdose and are saved with naloxone will just continue using and overdose again); and a (3) [sympathetic narrative]{.ul} (text about a mother who struggles with her daughter's addiction to opioid analgesics and subsequent fatal overdose). The factual information message was 13 sentences in length, the pre-emptive refutation message was 8 sentences in length, and the sympathetic narrative was 20 sentences in length. The sympathetic narrative was longer than the factual information and pre-emptive refutation messages because effective stories require contextual information to humanize characters and offer a compelling storyline. Prior to reading the randomized message(s), all participants read a brief definition of opioid analgesics---termed "prescription pain medication" throughout the survey to be more accessible to participants---which included a link to view a medication list ([S1 Appendix](#pone.0130050.s001){ref-type="supplementary-material"}). The factual information read as follows:

> In 2011, nearly 17,000 people died from prescription pain medication overdoses in the United States---equal to 46 deaths per day. Over the last decade, the number of prescription pain medication overdose deaths has increased by more than 300 percent. Government officials, medical experts, and community leaders have declared prescription pain medication overdoses a national crisis.

> Naloxone is a medicine that is very effective at saving lives by reversing life threatening overdoses of prescription pain medication. Naloxone can be given by injection or nasal spray. Medical experts believe naloxone is so safe that anyone can be trained to administer it, even friends and family members of people at risk of overdose and first responders like police officers and firefighters. If naloxone is mistakenly given to someone who is not having a prescription pain medication overdose, there are no bad side effects.

> Most overdoses occur among people who are at home with friends or family. If these friends or family members had naloxone, they could administer it to potentially save the life of a person overdosing. When someone overdosing is using prescription pain medication illegally, friends and family are often afraid to call the police because they don't want to be arrested and put in jail for being around someone using drugs illegally. Even if they do call, most police officers and firefighters do not have naloxone and have to wait for an ambulance to arrive. A person overdosing may die before getting the naloxone treatment he or she needs. Providing training and naloxone medication to friends and family members of people at risk of overdose and first responders like police officers and firefighters could save thousands of lives every year.

The pre-emptive refutation message read as follows:

> Some people don\'t believe that the lives of people overdosing on prescription pain medication are worth saving. They say that using naloxone to save a person overdosing is pointless because the person will just continue using prescription pain medication and eventually overdose again. Some people also say that giving naloxone to people who are addicted to prescription pain medication will just cause them to use more, because they will think of naloxone as a "safety net" to save them from an overdose.

> But in fact, many people who overdose and are saved because of naloxone will see it as a wake-up call and enter treatment for their addiction. Letting someone die from an overdose that could be prevented is cruel and misguided, especially because naloxone is such a safe medication. Friends and family members of people addicted to prescription pain medication often feel helpless watching their loved one struggle, but providing naloxone to these friends and family members is giving them the power to save a life. And providing naloxone to first responders like police officers and firefighters allows them to be better prepared to help when they arrive at the scene of an overdose. People saved from a prescription pain medication overdose can recover and go on to live long, productive, and healthy lives.

The sympathetic narrative read as follows:

> Mother's Day has become a very difficult time for Mary since she lost her daughter, Erika, to an overdose of prescription pain medication two years ago.

> It all started after Erika was hit by a car while driving home from college. Left with back, hip, and knee injuries and severe pain, Erika turned to doctors for help. She started physical therapy and her doctor prescribed Percocet, Vicodin, and OxyContin---strong prescription pain medications---to help ease her pain.

> For the first few months, things were going well. Erika was recovering her ability to get around and was catching up on her school work. But then, Mary saw something change. Erika started taking more prescription pain medication. When her prescription ran out and the doctor would not give her another, she started getting old prescriptions from friends. Mary suspected that Erika had developed an addiction to prescription pain medication and tried to convince her to get help. At first Erika said she wasn't addicted and didn't need help, but after a few more months she admitted to her mother that she had a problem. Even though Erika was willing to get help, Mary couldn't find an addiction treatment program that was seeing new patients anywhere in her community. She finally found a clinic nearly two hours away that could treat Erika, but the first available appointment was several weeks away.

> Mary scheduled the appointment, but a few days later she came home from work and found Erika on the bathroom floor, barely breathing. Mary called 911, but by the time Erika got to the hospital it was too late and she was pronounced dead from an overdose of pain medication.

> Thinking back, Mary wishes she had known about naloxone, a medication she could have been trained to use in an emergency that helps people who are overdosing. Naloxone could have saved her daughter's life. Mary recently got trained to use naloxone and started a support and education group for parents who have children that are addicted to prescription pain medication. She has also been pushing for the local police and fire departments in her town to train first responders to carry naloxone medication in case they arrive at the scene of an overdose before paramedics. On top of her full-time job, Mary has been working tirelessly to prevent overdose deaths in her community because she believes no parent should have to go through losing a child the way she did.

We randomized survey participants to a no-exposure control group or to read one of five message combinations: (1) factual information only, (2) factual information plus pre-emptive refutation, (3) sympathetic narrative only, (4) sympathetic narrative plus factual information, or (5) all three messages in combination.

Outcome Measures {#sec008}
----------------

We examined effects of randomized condition on two main categories of outcomes created by the study team: support for naloxone distribution and other overdose mortality prevention policies and beliefs about naloxone. For naloxone distribution and overdose mortality prevention policies, we asked participants whether they support or oppose:1) training first responders like police officers and firefighters to use naloxone in cases when they arrive at the scene before paramedics; 2) providing naloxone to friends and family members of people using opioid analgesics; 3) passing laws to protect people who call for medical help when they themselves or someone else is experiencing an overdose; 4) passing laws to provide legal protection for people giving naloxone to a friend or family member; and 5) increasing government spending to improve screening and treatment of opioid addiction. For beliefs about naloxone, we asked if participants agreed or disagreed that: 1) providing naloxone to first responders, like police officers and firefighters, would save lives; 2) providing naloxone to friends and family members of people who use opioid analgesics would save lives; 3) distributing naloxone will encourage people to use even more opioid analgesics because they will assume they can be saved from a life-threatening overdose; 4) preventing overdoses is ineffective because people with opioid addiction will continue to use and eventually overdose again; and 5) naloxone is a medication that should only be given by medical professionals.

We randomized the order of policy and belief question blocks for each survey participant, as well as the order of questions within the blocks, to cancel out any effects of question order on responses. We asked each question using seven-point scales anchored at 1 (strongly oppose), 4 (neither oppose nor favor), and 7 (strongly favor) for policy questions and 1 (strongly disagree), 4 (neither agree nor disagree), and 7 (strongly agree) for belief questions. We did not include a "don't know" option, but participants could choose not to answer a given question. For policy questions, we dichotomized responses into support (5--7) or do not support (1--4) and for belief questions, we dichotomized responses into agree (5--7) or do not agree (1--4). Responses were dichotomized in this way as 50% is a meaningful cut-off for policy support (majority support) and thus modeling the outcomes dichotomously allowed for estimation of the predicted probabilities of majority support. We excluded survey responses if participants completed the survey in fewer than 1.5 minutes (1 minute for the no message control group) or greater than 240 minutes. Of the 2,321 panel members invited to respond, 1,685 completed the survey for a completion rate of 72.6%. Among participants, 5.2% (87/1,685) were excluded for not completing the survey in the specified time window.

Statistical Analysis {#sec009}
--------------------

To assess the representativeness of survey participants, we examined socio-demographic characteristics (age, gender, race/ethnicity, education level, employment status, geographic region of residence) using the un-weighted and weighted responses in comparison to national estimates from the March 2013 Current Population Survey. Characteristics of the study sample in terms of gender, age, race, education level, household income, employment status and region were close to the national comparison ([Table 1](#pone.0130050.t001){ref-type="table"}). There was an overrepresentation in the unweighted study sample of white people (+ 7.5%), unemployed people (+ 2.6%), and those age 55 to 64 years (+ 5.9%). Next, to ensure randomization was successful at producing balanced groups, we compared the socio-demographic characteristics of participants in each survey arm using chi-square tests. Randomization to the experimental conditions resulted in six well balanced groups without any significant differences in the above mentioned characteristics ([Table 2](#pone.0130050.t002){ref-type="table"}). Finally, we calculated the percentage of participants supporting each policy item or agreeing with each belief, along with 95% confidence intervals (95% CI). The item response rate was 99.5% and for a given question, participants with missing responses were excluded from that question but included in all other questions for which data were available.

10.1371/journal.pone.0130050.t001

###### Un-weighted and weighted characteristics of survey participants compared with national rates (N = 1,598).

![](pone.0130050.t001){#pone.0130050.t001g}

                                                 Un-weighted   Weighted   National Comparison
  ---------------------------------------------- ------------- ---------- ---------------------
  Women (%)                                      50.1          52.0       51.9
  Age (%)                                                                 
      Ages 18--24                                10.1          12.3       12.7
      Ages 25--34                                16.2          17.6       17.5
      Ages 35--44                                15.8          16.3       16.8
      Ages 45--54                                16.5          16.1       18.4
      Ages 55--64                                22.2          20.4       16.3
      Age 65 +                                   19.2          17.3       18.3
  Race (%)                                                                
      White only                                 73.5          66.1       66.0
      Black only                                 9.4           11.5       11.6
      Other                                      17.2          22.5       22.5
  Hispanic ethnicity (%)                         10.0          15.1       15.0
  Education (%)                                                           
      \< High school degree                      9.9           12.4       12.6
      High school degree                         31.5          29.8       29.6
      Some college                               27.6          28.9       28.9
      Bachelor\'s degree or higher               31.0          28.9       28.9
  Household income (%)                                                    
      Under \$10,000                             5.3           5.8        5.2
      \$10,000--24,999                           12.9          11.9       13.3
      \$25,000--49,999                           21.8          22.7       22.7
      \$50,000--74,999                           19.2          18.1       18.4
      \$75,000 or higher                         40.9          41.6       40.5
  Employment status (%)                                                   
      Employed                                   57.2          57.9       59.9
      Unemployed                                 7.5           8.2        4.9
      Retired                                    19.1          16.9       17.2
      Other (e.g., disabled, homemaker, other)   16.3          17.0       18.1
  Region (%)                                                              
      Northeast                                  18.5          17.8       18.2
      Midwest                                    23.2          21.7       21.4
      South                                      36.1          37.1       37.1
      West                                       22.2          23.5       23.4

Note: GfK sample weights used to calculate descriptive statistics. For socio-demographic characteristics, comparison data extracted from the March 2013 Current Population Survey.

10.1371/journal.pone.0130050.t002

###### Comparison of the characteristics of survey participants randomized to each message exposure (N = 1,598).

![](pone.0130050.t002){#pone.0130050.t002g}

                                                 No-exposure control (n = 267)   Factual information (n = 260)   Factual information plus refutation (n = 266)   Sympathetic narrative (n = 264)   Sympathetic narrative plus factual information (n = 276)   Sympathetic narrative plus factual information plus refutation (n = 265)   P
  ---------------------------------------------- ------------------------------- ------------------------------- ----------------------------------------------- --------------------------------- ---------------------------------------------------------- -------------------------------------------------------------------------- ------
  Women (%)                                      52.6                            51.3                            51.8                                            51.1                              52.2                                                       52.9                                                                       0.99
  Age (%)                                                                                                                                                                                                                                                                                                                                0.98
      Ages 18--24                                13.1                            13.5                            12.2                                            10.5                              11.5                                                       13.3                                                                       
      Ages 25--34                                15.9                            15.3                            17.1                                            21.4                              19.0                                                       16.9                                                                       
      Ages 35--44                                17.9                            18.1                            16.4                                            14.5                              16.5                                                       14.6                                                                       
      Ages 45--54                                15.8                            15.3                            15.7                                            14.5                              18.1                                                       16.9                                                                       
      Ages 55--64                                19.1                            21.1                            21.3                                            24.1                              18.4                                                       18.7                                                                       
      Age 65 +                                   18.2                            16.8                            17.3                                            15.0                              16.6                                                       19.7                                                                       
  Race (%)                                                                                                                                                                                                                                                                                                                               1.0
      White only                                 64.8                            65.5                            66.2                                            66.9                              66.9                                                       66.1                                                                       
      Black only                                 11.8                            11.3                            11.2                                            11.7                              11.5                                                       11.2                                                                       
      Other                                      23.5                            23.2                            22.6                                            21.4                              21.7                                                       22.7                                                                       
  Hispanic ethnicity (%)                         15.5                            15.4                            14.8                                            14.8                              15.2                                                       14.9                                                                       0.99
  Education (%)                                                                                                                                                                                                                                                                                                                          1.0
      \< High school degree                      12.7                            12.2                            12.0                                            12.9                              12.2                                                       12.4                                                                       
      High school degree                         29.5                            29.6                            30.4                                            29.4                              29.9                                                       30.1                                                                       
      Some college                               29.3                            29.0                            28.1                                            27.5                              29.4                                                       30.0                                                                       
      Bachelor\'s degree or higher               28.6                            29.2                            29.5                                            30.3                              28.5                                                       27.5                                                                       
  Household income (%)                                                                                                                                                                                                                                                                                                                   0.99
      Under \$10,000                             6.1                             4.8                             3.9                                             6.9                               6.1                                                        7.2                                                                        
      \$10,000--24,999                           11.8                            13.3                            14.0                                            10.4                              11.1                                                       10.8                                                                       
      \$25,000--49,999                           22.2                            22.0                            22.6                                            22.9                              22.9                                                       23.3                                                                       
      \$50,000--74,999                           18.1                            18.6                            18.0                                            18.6                              18.7                                                       16.6                                                                       
      \$75,000 or higher                         41.8                            41.3                            41.6                                            41.2                              41.3                                                       42.1                                                                       
  Employment status (%)                                                                                                                                                                                                                                                                                                                  0.48
      Employed                                   56.3                            59.6                            62.3                                            55.5                              59.2                                                       54.3                                                                       
      Unemployed                                 6.2                             7.2                             9.5                                             9.4                               6.3                                                        10.9                                                                       
      Retired                                    16.8                            17.0                            16.4                                            15.2                              17.3                                                       18.8                                                                       
      Other (e.g., disabled, homemaker, other)   20.8                            16.2                            11.9                                            19.9                              17.2                                                       16.0                                                                       
  Region (%)                                                                                                                                                                                                                                                                                                                             1.0
      Northeast                                  17.6                            18.1                            17.8                                            18.9                              16.8                                                       17.3                                                                       
      Midwest                                    21.8                            21.3                            21.6                                            22.2                              22.2                                                       21.2                                                                       
      South                                      37.9                            37.1                            36.7                                            36.3                              37.5                                                       36.8                                                                       
      West                                       22.7                            23.6                            23.8                                            22.7                              23.5                                                       24.7                                                                       

To test the effect of each message exposure compared with the no-exposure control group, we then created logistic regression models for each outcome question. In each model, the dependent variable was support for a specific policy or agreement with a specific belief and the main independent variable was the randomized message exposure. Using the dichotomized measures of policy support and agreement with beliefs, we constructed odds ratios (OR) with 95% CIs to compare the effect of each message exposure to the no-exposure control group. Next, to examine the effects of adding the sympathetic narrative to factual information, we used similar logistic regression models to compare the effect of exposure to the sympathetic narrative plus factual information, using participants exposed to factual information alone as the referent group. As survey participants were randomly assigned to message exposures, we did not include covariates in regression models \[[@pone.0130050.ref046]\]. We conducted all statistical analyses using Stata 13.1(StataCorp LP, College Station, TX, USA).

Sensitivity analysis {#sec010}
--------------------

As a sensitivity analysis, we created separate policy support and belief scales from the policy questions and the belief questions, respectively. We used Crohnbach's alpha to assess consistency of the items and used factor analysis to identify candidates for deletion. After reverse coding the negatively worded questions, we averaged responses to policy questions and belief questions to create the scales. Finally, we created linear regression models to determine the effect of different messages on the scales. For each model, the policy support or belief scale was the dependent variable and the message exposure was the main independent variable.

Ethics Statement {#sec011}
----------------

This study was determined to be exempt by the Johns Hopkins Bloomberg School of Public Health Institutional Review Board.

Results {#sec012}
=======

Support for Naloxone Distribution and Other Policies in the No-Exposure Control Group {#sec013}
-------------------------------------------------------------------------------------

The first column of [Table 3](#pone.0130050.t003){ref-type="table"} indicates support for overdose mortality prevention policies among the no-exposure control group. Public support was strongest for training first responders to use naloxone (63.2%) and passing laws to protect people if they call for medical help for an overdose (52.4%). Fewer participants in the no-exposure control group supported policies to protect people from legal action if they administer naloxone to friends or family members (41.6%) or increasing government spending to improve addiction screening and treatment (38.5%). Public support was lowest for the policy to provide naloxone to friends and family members of people who use opioid analgesics (24.4%).

10.1371/journal.pone.0130050.t003

###### Effects of messages on support for naloxone distribution and other overdose mortality prevention policies compared to the no-exposure control group.

![](pone.0130050.t003){#pone.0130050.t003g}

                                                                                         Message Exposure                                                                                                                                                                                                                                                                       
  -------------------------------------------------------------------------------------- ---------------------- --------------------------------------------------------------- --------------------------------------------------------------- --------------------------------------------------------------- --------------------------------------------------------------- ----------------------------------------------------------------
  Train first responders to use naloxone (n = 1592)                                      63.2% (56.9 to 69.1)   77.4% (71.2 to 82.6)[\*\*](#t003fn002){ref-type="table-fn"}     79.0% (73.3 to 83.7)[\*\*\*](#t003fn003){ref-type="table-fn"}   80.5% (74.7 to 85.2)[\*\*\*](#t003fn003){ref-type="table-fn"}   87.4% (82.5 to 91.1)[\*\*\*](#t003fn003){ref-type="table-fn"}   85.7% (80.0 to 89.9)[\*\*\*](#t003fn003){ref-type="table-fn"}
  Provide naloxone to friends and family members (n = 1592)                              24.4% (19.4 to 30.4)   45.5% (39.2 to 55.4)[\*\*\*](#t003fn003){ref-type="table-fn"}   49.0% (42.7 to 55.4)[\*\*\*](#t003fn003){ref-type="table-fn"}   40.1% (34.2 to 46.4)[\*\*\*](#t003fn003){ref-type="table-fn"}   62.6% (56.4 to 68.4)[\*\*\*](#t003fn003){ref-type="table-fn"}   64.3% (57.6 to 70.5)[\*\*\*](#t003fn003){ref-type="table-fn"}
  Pass laws to protect people if they call for medical help for an overdose (n = 1592)   52.4% (45.9 to 58.7)   53.3% (46.8 to 59.8)                                            59.0% (52.6 to 62.2)                                            58.0% (51.7 to 64.1)                                            66.5% (60.2 to 72.2)[\*\*](#t003fn002){ref-type="table-fn"}     69.2% (62.7 to 75.0)[\*\*\*](#t003fn003){ref-type="table-fn"}
  Pass laws to protect people if they give naloxone (n = 1592)                           41.6% (35.4 to 48.0)   58.0% (51.4 to 64.3)[\*\*\*](#t003fn003){ref-type="table-fn"}   58.6% (52.1 to 64.8)[\*\*\*](#t003fn003){ref-type="table-fn"}   55.6% (49.3 to 61.7)[\*\*](#t003fn002){ref-type="table-fn"}     67.7% (61.5 to 73.3)[\*\*\*](#t003fn003){ref-type="table-fn"}   69.1% (62.4 to 75.0%)[\*\*\*](#t003fn003){ref-type="table-fn"}
  Increase government spending to improve addiction screening and treatment (n = 1587)   38.5% (32.3 to 45.0)   33.9% (28.1 to 40.2)                                            34.3% (28.5 to 40.6)                                            47.9% (41.7 to 54.2)[\*](#t003fn001){ref-type="table-fn"}       50.6% (44.3 to 56.9)[\*\*](#t003fn002){ref-type="table-fn"}     43.2% (36.7 to 49.8)

\*P ≤ 0.05 compared to the no-exposure control group using logistic regression

\*\* P ≤ 0.01 compared to the no-exposure control group using logistic regression

\*\*\* P ≤ 0.001 compared to the no-exposure control group using logistic regression

^a^Percent support for policies calculated as percentage of sample responding 5, 6, or 7 on the seven point scale for each measure (i.e., somewhat favor, favor, or strongly favor)

Effects of Messages on Support for Naloxone Distribution and Other Policies {#sec014}
---------------------------------------------------------------------------

Several message exposures led to significantly higher support for policies compared with the no-exposure control group ([Table 3](#pone.0130050.t003){ref-type="table"}, [Fig 1](#pone.0130050.g001){ref-type="fig"} and [S1 Fig](#pone.0130050.s003){ref-type="supplementary-material"}). Factual information alone led to higher support for training first responders to use naloxone (77.4% versus 63.2% in the no-exposure control group), providing naloxone to friends and family members of people using opioids (45.5% versus 24.4% in the no-exposure control group), and passing laws to protect people who administer naloxone (58.0% versus 41.6% in the no-exposure control group). The sympathetic narrative alone also led to higher support for training first responders to use naloxone (80.5% versus 63.2% in the no-exposure control group), providing naloxone to friends and family members of people using opioids (40.1% versus 24.4% in the no-exposure control group), passing laws to protect people who administer naloxone (55.6% versus 41.6% in the no-exposure control group), and increasing government spending to improve addiction screening and treatment (47.9% versus 38.5% in the no-exposure control group). Results from the sensitivity analysis using a policy support scale were similar ([S2 Appendix](#pone.0130050.s002){ref-type="supplementary-material"}).

![Effects of factual information, a sympathetic narrative, or both on support for naloxone distribution and other opioid overdose mortality prevention policies.](pone.0130050.g001){#pone.0130050.g001}

Directly comparing the effects of adding the sympathetic narrative to factual information, using participants exposed to factual information alone as the referent group, we found that the combination led to higher support for all policies: providing naloxone to friends and family members (OR: 2.0 \[95% CI: 1.4 to 2.9\]), training first responders to use naloxone (OR: 2.0 \[95% CI: 1.2 to 3.4\]), passing laws to protect people if they administer naloxone (OR: 1.5 \[95% CI: 1.04 to 2.2\]), passing laws to protect people if they call for medical help for an overdose (OR: 1.7 \[95% CI: 1.2 to 2.5\]), and increasing government spending to improve addiction screening and treatment (OR: 2.0 \[95% CI: 1.4 to 2.9\]).

Beliefs about Naloxone in the No-Exposure Control Group {#sec015}
-------------------------------------------------------

The first column of [Table 4](#pone.0130050.t004){ref-type="table"} shows agreement with beliefs about naloxone among participants in the no-exposure control group. A majority believed that providing naloxone to first responders would save lives (60%); however, only 35.9% believed that providing naloxone to friends and family members would save lives. A similar percentage held negative beliefs about naloxone: 31.4% thought that distributing it will encourage people to use more opioid analgesics and 39.0% believed that preventing overdoses is ineffective because people will just continue to use and overdose again. Almost half of participants believed that naloxone should only be given by medical professionals (45.8%).

10.1371/journal.pone.0130050.t004

###### Effects of messages on beliefs about naloxone distribution compared to the no-exposure control group.

![](pone.0130050.t004){#pone.0130050.t004g}

                                                                                              Message Exposure                                                                                                                                                                                                                                                                        
  ------------------------------------------------------------------------------------------- ---------------------- --------------------------------------------------------------- --------------------------------------------------------------- --------------------------------------------------------------- ---------------------------------------------------------------- ---------------------------------------------------------------
  Providing naloxone to first responders would save lives. (n = 1587)                         60.0% (53.5 to 66.1)   73.7% (67.3 to 79.1)[\*\*](#t004fn002){ref-type="table-fn"}     76.1% (70.0 to 81.3)[\*\*\*](#t004fn003){ref-type="table-fn"}   77.0% (71.2 to 82.0)[\*\*\*](#t004fn003){ref-type="table-fn"}   88.4% (83.5 to 91.9)[\*\*\*](#t004fn003){ref-type="table-fn"}    83.5% (77.6 to 88.1)[\*\*\*](#t004fn003){ref-type="table-fn"}
  Providing naloxone to friends and family members would save lives (n = 1590)                35.9% (30.0 to 42.3)   55.8% (49.2 to 62.3)[\*\*\*](#t004fn003){ref-type="table-fn"}   58.6% (52.5 to 65.0)[\*\*\*](#t004fn003){ref-type="table-fn"}   58.8% (52.5 to 64.9)[\*\*\*](#t004fn003){ref-type="table-fn"}   73.9% (67.9 to 79.1)[\*\*\*](#t004fn003){ref-type="table-fn"}    72.9% (66.5 to 78.6)[\*\*\*](#t004fn003){ref-type="table-fn"}
  Distributing naloxone will encourage people to use even more opioid analgesics (n = 1591)   31.4% (25.6 to 37.7)   41.9% (35.6 to 48.5)[\*](#t004fn001){ref-type="table-fn"}       28.1% (22.7 to 34.1)                                            31.6% (26.0 to 37.8)                                            34.8% (29.0 to 41.1)                                             26.9% (21.2 to 33.5)
  Preventing overdoses is ineffective because people will overdose again (n = 1589)           39.0% (33.0 to 45.4)   48.0% (41.5 to 54.5)                                            30.2% (24.7 to 36.4)[\*](#t004fn001){ref-type="table-fn"}       31.0% (25.4 to 37.1)                                            32.0% (26.4 to 38.2)                                             22.2% (16.9 to 28.6)[\*\*\*](#t004fn003){ref-type="table-fn"}
  Naloxone should only be given by medical professionals (n = 1591)                           45.8% (39.5 to 52.2)   34.5% (28.5 to 41.0)[\*](#t004fn001){ref-type="table-fn"}       35.2% (29.3 to 41.6)[\*](#t004fn001){ref-type="table-fn"}       40.2% (34.1 to 46.6)                                            25.8% (20.6 to 31.7) [\*\*\*](#t004fn003){ref-type="table-fn"}   24.3% (18.6 to 30.9)[\*\*\*](#t004fn003){ref-type="table-fn"}

\*P ≤ 0.05 compared to the no-exposure control group using logistic regression

\*\* P ≤ 0.01 compared to the no-exposure control group using logistic regression

\*\*\* P ≤ 0.001 compared to the no-exposure control group using logistic regression

^a^Percent agreeing with beliefs calculated as percentage of sample responding 5, 6, or 7 on the seven point scale for each measure (i.e., somewhat agree, agree, or strongly agree)

Effects of Messages on Naloxone Beliefs {#sec016}
---------------------------------------

In almost all cases, participants exposed to messages about naloxone had significantly different reported beliefs than those in the no-exposure control group ([Table 4](#pone.0130050.t004){ref-type="table"}, [Fig 2](#pone.0130050.g002){ref-type="fig"} and [S2 Fig](#pone.0130050.s004){ref-type="supplementary-material"}). Factual information alone led to more participants believing that providing naloxone to first responders would save lives (73.7% versus 60.0% in the no-exposure control group) and providing naloxone to friends and family members of people who use opioids would save lives (55.8% versus 35.9% in the no-exposure control group). Similarly, the sympathetic narrative alone led to more participants believing that providing naloxone to first responders (77.0% versus 60.0% in the no-exposure control group) and providing naloxone to friends and family members of people who use opioids (58.8% versus 35.9% in the no-exposure control group) would save lives. Participants in all message groups including factual information (i.e., alone or in combination with refutation and the sympathetic narrative) were less likely to believe that naloxone should only be given by medical professionals compared with participants in the no-exposure control group. Results from the sensitivity analysis using a belief scale were similar ([S2 Appendix](#pone.0130050.s002){ref-type="supplementary-material"}).

![Effects of factual information, a sympathetic narrative, or both on beliefs about naloxone distribution.](pone.0130050.g002){#pone.0130050.g002}

Provision of factual information alone led to higher agreement that distributing naloxone will encourage people to use more opioid analgesics compared with the no-exposure control group (41.9% versus 31.4%, respectively); this was not seen in the factual information plus refutation group (28.1% versus 31.4%). In addition, participants receiving factual information, compared with the no-exposure control group, were similarly likely to believe that preventing overdoses is ineffective because people will overdose again (48.0% versus 39.0%, respectively), but those receiving factual information plus refutation were less likely to believe this (30.2% versus 39.0%).

Directly comparing the effects of adding the sympathetic narrative to factual information, using participants exposed to factual information alone as the referent group, we found that the combination led to a higher percentage of participants who believed that providing naloxone to first responders (OR: 2.7 \[95% CI: 1.6 to 4.5\]), and to friends and family members of people using opioid analgesics (OR: 2.2 (95% CI: 1.5 to 3.3\]), would save lives. These participants were also less likely to agree that preventing overdoses is ineffective (OR: 0.5 \[95% CI: 0.4 to 0.7\]) and that naloxone should only be given by medical professionals (OR: 0.6 \[95% CI: 0.4 to 0.99\]).

Discussion {#sec017}
==========

In a randomized, nationally-representative survey experiment, we found that public support for naloxone distribution policies was substantially higher after exposure to several different types of messages designed to educate participants about naloxone, refute common arguments against naloxone distribution, and evoke a sympathetic reaction toward people who use opioids. Our findings suggest that while most Americans do not currently support all naloxone distribution policies, there is an opportunity to improve public support through education and sympathetic portrayals of the population who stands to benefit from these policies.

Compared to the control group, exposure to factual information alone led to higher support for providing naloxone to first responders as well as friends and family members of people who use opioids, suggesting that the general public has little knowledge of the safety and efficacy of naloxone. While the medication has been in routine clinical use for many years, it was not in widespread use in a "take-home" form to treat opioid overdoses until relatively recently. Furthermore, the concept of using a prescription medication to block an overdose of another prescription medication may be confusing; people may wonder if naloxone itself is a controlled substance with potential for recreational use, or think of it as analogous to methadone, an opioid agonist used to treat opioid use disorder, which also has the potential for overdose. Our finding that factual information alone can significantly increase support for naloxone distribution policies suggests that educating the public about naloxone's safety and efficacy will play an important role in garnering public support.

While factual information alone increased support for several policies relative to no exposure, it also increased negative beliefs about naloxone. Participants receiving factual information only were significantly more likely to agree that distributing naloxone will encourage people to use even more opioid analgesics, and more likely to believe that preventing overdoses is ineffective, although this second comparison did not reach statistical significance. Learning more about how naloxone works potentially prompted some participants to think of ways it could be misused or be more receptive when those unintended consequences were presented to them. However, by adding a pre-emptive refutation message to factual information, those negative beliefs were mitigated. Future efforts to educate the public about the safety and efficacy of naloxone should pre-emptively address potential concerns about the unintended effects of naloxone distribution.

The combination of a sympathetic narrative plus factual information appeared to be the most effective messaging approach for promoting support for naloxone distribution policies. Not only did this combination lead to significantly higher support for all policies relative to no message exposure, but it also led to higher support than that seen in participants receiving factual information alone. The percentage agreeing that providing naloxone to friends and family members would save lives approximately doubled, and there was no increase in negative beliefs about naloxone. Therefore, where possible, efforts to improve public support for overdose mortality prevention policies through education should also incorporate personal narratives to increase persuasiveness.

Our finding that the sympathetic narrative was persuasive, both in isolation and over and above the provision of factual information about naloxone, has several potential explanations. Previous work has shown that messages evoking certain emotions (e.g., sympathy or sadness) for an individual representing a broader population can lead people to support policies that benefit that population \[[@pone.0130050.ref038]\]. This may be particularly important in the context of naloxone distribution to people who use opioids. As drug addiction is viewed as a moral failing by the majority of Americans, people who use drugs are often perceived very negatively \[[@pone.0130050.ref034],[@pone.0130050.ref036]\]. Furthermore, harm reduction interventions (e.g., syringe exchange programs) have a long history of being highly controversial with the American public \[[@pone.0130050.ref047]--[@pone.0130050.ref049]\]. Messages evoking sympathetic reactions may overcome these negative attitudes toward people who use drugs and harm reduction interventions for them. In particular, results from the current study suggest that sympathetic portrayals of individuals whose lives are affected by others' drug addiction (e.g., the mother in our sympathetic narrative) may be successful in shaping support for harm reduction interventions by focusing on the dramatic consequences of overdose to non-users.

Limitations {#sec018}
-----------

This study has several limitations. First, the exposure to the messages tested in in this Internet-based experiment may differ from the typical media environment where individuals are exposed to or select information about opioid analgesic overdoses and overdose prevention policies; our findings may not be representative of the impacts of real media content produced to convey these messages, however, themes of our messages were drawn from a convenience sample of actual news stories. Second, we tested only immediate responses to the messages, so the durability and stability of the assessed opinions is unclear. In addition, prior knowledge or experience with naloxone was not assessed and participants in the no-exposure control group, who were given no information about naloxone, may have drawn upon limited or no prior knowledge about the topic when answering survey questions. Third, we may not have identified or included other important messages which would change policy support and beliefs about naloxone in significant ways, such as news stories or video messages. Fourth, from the current analysis, we cannot exclude that differential effects of messages may be due to differences in content (e.g., information versus sympathetic narrative) as well as differences in other factors (e.g., word length). Finally, web-based studies are vulnerable to sampling biases. The GfK panel attempts to minimize such concerns by using address-based sampling to include households without a landline telephone. Furthermore, invitations to participate in surveys do not contain information about the content, so it is unlikely that participants chose whether or not to participate based on their interest in the topic.

Conclusions {#sec019}
===========

In summary, support for overdose mortality prevention policies was substantially higher among participants exposed to several different types of messages. Our findings that factual information alone can greatly improve support suggest that educating the public will be key in future efforts to widen naloxone distribution. Furthermore, education should be paired with pre-emptive refutation of concerns about potential unintended consequences of naloxone distribution. Finally, we found that a sympathetic narrative also improved public support, suggesting that sympathetic portrayals of people who use opioids through focusing on the loss faced by their family members is also effective in engendering support for naloxone distribution. Further research to determine which types of messages are optimal for subgroups of the population (e.g., by political ideology or education) will be useful in tailoring messages to increase persuasiveness. While a minority of Americans currently supports some of the overdose mortality prevention policies we studied, the results of our study provide public health officials and advocates with several effective tools to garner public support.
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